Fragile X protein controls the efficacy of mRNA transport in Drosophila neurons.
Fragile X syndrome, the most common form of inherited mental retardation is caused by mutations in the FMR1 gene. FMR1 encodes an RNA-binding protein thought to control the transport and translation of target mRNAs. While the function of FMRP in translational control has been clearly demonstrated, its role in mRNA transport and localization in neurons remains elusive. Using a genetically encoded mRNA imaging system in Drosophila we provide the first demonstration that FMRP controls mRNA transport. Live imaging of FMRP associated mRNAs show that mRNA granules are less motile and exhibit decreased directional movement in dFmr1 mutant neurons. Furthermore, Fluorescence Recovery After Photobleaching experiments show that the mobile fraction of mRNA molecules within neurites is dependent on FMRP dosage. These data support a model whereby FMRP regulates transport efficacy, by regulating the association between mRNA cargo and microtubules and suggest a new mechanism for the disease.